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PROLOGUE 

The initial continent, a thin crust of solidified magma, had started 
to break up. On one of these floating rocks live the Wunz. 



Here we are again, dying of h longer. 
And to think that on the other side 
of the river there are whole fields 
\ of Butyrodendrons (*) 


Yes but if we qo there 
we'll be attacked by 
the Homoceros. 


Last time we lost 
quite a few people. 



GO Butter trees 








THE BIRTH OF 
TECHNOLOGY 














I've got another idea. \ 
What do you think of this? j 



Not daft that. It means we \ 
can STRIKE FROM A DISTANCE/ 


The Homoceros cover all 
the TERRITORY where the 
Butyrodendrons grow. If we 
want butter on our bread 
we have to chase them away. 


With that ? 





She is wise and full of 
good advice. Pity she 
can hardly see. 


The skin of the Homoceros is very 
thick on its sides and legs. The 
most vulnerable points seem to be 
^ on its neck and belly. _^ 

/By Thalx, we haven't \ ( 
l picked on a little one! ) 


Shnurf ? [___ 





















THROWING WEAPONS 
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From then on, things advanced rapidly 
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ARMOUR 

/we 11 they've got twox 

oss, there are'otheiJ'^ 
^coming from over there. J 

1 they aren't the same J 
colour as us^^/ 

y /If OthersT^ 

W Vwhat others?) 

-|»0 


\fi Ah, so they're different. I //pi 
j L don't like that sort of thing... 75^" 


they probably aren't humans. 


preventively. After that we'll see..., 
0 ' ' 


They might be after 
our Butyrodendron plants. 


^Good idea, kill 
them preventively! 


E 


A detachment from the WUNZ tribe 
was sent out to meet the UWAS who 
had rust penetrated —_ 
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The impact surface 
is 10 0 times greater 
and absorption time 
is multiplied by 
ten, a tenth of a 
second instead of 
a hundredth. 



(^So the maximum pressure is a thousand times weaker. 


Yes. His skull didn't break open but I'm a little worried 
that there was a high acceleration of his grey matter... 



The different tribes of man took over the 
available lands, their lands formed a sort 
of paving in space. The space between each 
territory was NO MAN'S LAND whose width was 
equal to the distance that could be covered 
with throwing weapons. 







What are you doing? 



I There is trouble on 
I the northern border. 
Some of our people 
have made holes in 
each other by mistake 
so we've decided to 
paint our warriors 
so that they 
k recognise each other. 


That represents the number of warriors \ 
he's lulled, or would have killed if 
he hadn't been studying. 



The WUNZ and the UWAS introduced shields into most parts 
of their territories. There were occasional battles but they 
ended up with one side or the other going back to their camp 
after copious insults had been hurled from both sides. 







In the WUNZ' fortress 





THE ARMS RACE 



It's clear, the UWAS 
have had the idea to use 
CHEMICAL ENERGY to 
accelerate their projectiles 


HeyTwhat's "N 
chemical energy ?^ 


well, er, 
fire isntit? 


noticed that it was hard to set 
up and it took at least half 
an hour to prepare it before 
it could be fired. 


[To improve this arm 
we need to make it 
work faster. 




f A chemical reaction^ 
under pressure is 
l very, very fast 


The solution would be for the \ 
energy from this chemical 
reaction to be confined in 
a sort of solid tube 



After a few tries the WUNZ 
adopted a mixture of sulphur, 
saltpetre and charcoal. 


When the next battle 
came, the UWAS were 
memorably thrashed. 






Anyone want a cup of tear 


All that is thanks to this magic 
black powder. It's incredible. 

That's incredible. I've burnt 
the equivalent of four charges 
and the water isn't even warm. 



v/M 


/ion can make a hole in\ 
somebody from two ) 
vJumMsteps away. Hahaly 

f In fact with one charge\ 
all I can manage is to 
j warm up a miserable 

i teaspoonful of water. . 


How can you kill anyone with 
a teaspoonful of hot water? 


It's all in the brevity of the energy transfer, ' 
from the powder to the bullet then from the 
bullet to the armour. , 


Of course the UWAS didn't waste any 
time before coming up with similar arms 
From then on each side tried to increase 
the power and firing distance of their 
distributors of violent death. 








The laws of ballistics show me 
that the RANGE of an object 
increases according to the 
initial speed. However even 
though I increase the charge 
I'm not gaining any extra. 

It doesn't make sense! Why?.. 



There is 
no solution.! 



MISSILES 


Well when blanks are fired 
without a shell the gas 
doesn't come out much quicker. 
So the problem is with tne gas.. 





/The gas has to' 
overcome its 
own inertia 


/ Ah, except perhaps 
if I put the charge 
in the shell and 
made it so that it 
got rid of the gas 
as it accelerates. 


Wonderful it's all going according to calculation. 


It is a great progress, from now on it will be 
possible to directly hit the enemy behind its lines. 









ATOMIC WEAPONS 


i Our little bits of research have 
allowed us to understand that 
energy and mass are exactly 
the same thing 


So, when you communicate kinetic energy 
to a shell you are only increasing 
its mass by a tiny amount 




In a CHEMICAL reaction that produces energy, it all i 
place around molecular rearrangement. But at the end of 
the day the emitted energy comes from a tiny loss of mass. 
About a tenth of thousand millionth of this. 




Wunderbar! You are right. 
The tiny mass lost by the 
explosive's atoms in your 
cannon is now with your 
moving shell. 


yes, but when the shell stops? 



If it smashes the target, 
with bits going off in all 
directions, each atom of 
these pieces will have a 
slightly increased mass. 




In other words, seen from that angle, mass is conserved. 


We have discovered new reactions 
too, this time concerning the 
nucleus of atoms and where this 
energy conversion is ten million 
times greater. 


So instead of calling it 
NUCLEAR PHYSICS we should 
have called it NUCLEAR 
CHEMISTRY j 


All normal aspects of classic chemistry can be seen in 
this CHEMISTRY OF NUCLEII. Some reactions require energy, 
others make it. So FUSION corresponds to the exo-energetic 
synthesis of helium from hydrogen isotopes. 


Yes, but I see that it requires incredible temperatures. More than 
10 0 million degrees. Where do you think we can get that from? 


£5 




/The sun, which is THE reactor, 
has left us something for this 
nuclear chemistry, 
an auto-unstable atom, 
l Uranium U23 5. 


\ f But if it's unstable, surely 
/ should have disappeared 
IV naturally millions of years ago. 



In isolation, the Uranium U235 atom does indeed decompose, 
very slowly, by splitting and emitting a neutron. 


FISSION 


The neutron thus produced can 
destabilise another nucleus of 
Uranium provoking its break-up 
which releases yet another neutron 
and so on... 

~v 






Autocatalytic reaction or 
CHAIN REACTION, they're 
the same thing. 


But professor, how come this A 
spontaneous chain reaction 
doesn't take place in this 
piece of natural Uranium? J 


Elementary my dear colonel 
because for 99.3% of it 
Uranium 2 3 5 but stable 
Uranium 23£! 





In other words, if we refine this 
natural uranium ore, and isolate 
its isotope of mass 235, we will 
be able to use this autocatalytic 
nuclear reaction principle. The 
atom is the ONLY thing that offers 
this possibility. 


< More or less ues. It is a gift 
that nature has given us. 
Without this atom with its 
special properties which are of 
interest to mankind for NUCLEAR 
ENERGY would probably have been I 
^ back for one or two centuries. 



But don't uou think thaT\ 
at such a level it could 
become dangerous? J/jx 



Dangerous? Yes, x . 
for the UWA&y/ Mu dear Archibald,' 
7 you "know the proverb: 
^ 4\ SI VIS PACEM, 
W\ PARA BELLUM (*) 


And who says that the UWAS 
aren't working on a similar arm. 


f Worse, they mays 
have it already !J 
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O If you want peace, prepare for war (Latin saying). 




Luckily we're at 
war at the moment 


r OK,so Where are we\ 
qoinq to try our 

first atomic bomb ? > 


orM 


A nice wide-open bay 


( Perhaps we could warn the people living in the 
_ town. T hat would be more civilised don't you think? 

/Kj/ Be serious Archie. If 

we warn the people / A _ -- - --- 

|§§ they'll all go away 
JS£q and then how will we yw^ ~' 
t&l know the effects of 

Mmradiation on living beings w 

Colonel, if you want to try uour bomb I suggest you 
iurru up because the war looks like it will be over soon. 


hurry up because the war looks like it will b 
you'reright! 


I say. Do you think that if I blessed 
the bomb it would increase its effect? 


I mean, it can't do any 
harm and at least it 
won't do any good... 
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THE BALANCE OF TERROR 
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It's a missiley | 

T^get ready^ 


It's in R2, fust passing 
the first defence lines 

less than minus eleverr i 
yvfrom our defence system )\ 


I 




If you want to gain the advantage yoih 
nave to anticipate. If I were uou... 


o anticipate. If I were you... 

HI 


f Get the - 
president herej 


My friend, if you want my opinion 
we're in for an excellent war. 


"who's the idiot who leftA 
v^ that ly ing around?^> 


But uou're 
NOT me. 




n OK. I've plugged \ 
everything Back 
v in as it was before > 


^ General, we were just y 
making some modifications 
/'-j-': _ to the system. Jr 

Did anyone \ ^ brmm 
check the fuses? J 

^ 


/ Ah! The 
hostile has 
disappeared 
N off my scope^/ 



Cancel the hostile. 


1 


Sorry Mr President, 
it was a fuse. 



A fuse... j {Yes, silly huh?. 





What time is it? 


}>^A-QFour o'clock sir. 


Oh, yes, that ■ 
damn attache case! 




£ Telephone ) \ 

^Mr President^ / 

^^Be^quiet, it's the \ 
president of the UWAS \ 


Hello dear friend. Do you remember our last meeting 
when we rode i n the same car together? j - 

(f^Yes^ I rememberitwell 


We both had a 
black attache-case 


I think there was 
a slight mix-up 


j 


Good heavens. All the ultra secret 
defence codes were in there, the 
key to set off the missile system. 


Listen, listen. x 
Don't let us get 
upset about tnis 


Let us just organise another little meeting, I'll give you your 
attache case back, you can give me mine and it will all be OK. 



OK...and not a word to mu wife eh? 





THE LASER 





The Uvvas are building new missile ' 
silos, we are doing the same. They 
are increasing their missile firing 
submarine fleet. So are we. Nothing 
very decisive in there... 


There was a lot of snow that winter. Enormous cliffs of snow 
hanging from the summits are just waiting to fall. At the 
other end of the valley there was an old hydroelectric dam, 
no longer used. 







* Pilotless planes flying at 900 km/h carrying an atomic bomb. Undetectable or 
by radar, they approach their target flying at just a few metres above ground. 



The noise is 
deafening 


) The sound wave reflects 
on the two barriers at 
either end of the valley, 
v A RESONANT CAVITY effect. 


Total success! 


Hello, hello! 





Come on, let's qo 
down to the cellars 


Here's my first laser. I built it in 1960. 
The atoms of the lasering substance play a 
role like the overcharqed snow cliffs. 


53*=^ role like the overcharged snow cliffs. 

1 They contain energy in a METASTABLE state 
kAWi which is just waitinq to escape with the 


s just waiting to escape w: 
slightest energetic upset 




This is a gas laser. It's an electric discharge which 
PUMPS energy into its atoms (of ARGON) where they ar 
stored. Here the sound wave of the valley is replaced 
by a light wave which goes backwards and forwards 
between two mirrors, perfectly parallel, which are 
equivalent to the walls at either end of the valley. 
One of the mirrors reflects 1 0 0% of the light, the 
other only partly reflects, thus allowing part of 
the energy to escape through it. 
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C Yes. In this laser for instance, the lasering substance is an impurity, 
NEODYME, contained in the block of glass and lit by a bank of krypton tubesy 


3 ^ 



/Nothing is more fragile than the thin 
skin of a missile, barely a millimetre 
and a half thick. There’s nothing less 
discreet than this same missile when 
it is in propulsion phase. Then it's 
like a torcn, detectable from thousands 
of millions of kilometres away, 


Infrared, teledetection satellites 
can pick up a missile like this. 
But how can you hit it from such 
a great distance. 





No problem. We can point 
a telescope mirror of such 
precision that it can fix 
the object at less than a 
metre from two thousand 
kilometres away. 


STAR WARS 


OK. Let's consider aiming in 
space as a problem solved. But 
how do we give the firing 
stations the energy they need? 



Chemical lasers drink 
up energy like orbiting 
drains and it won't be 
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Send in the X-RAYS ) 







The atom-pockets are v ; V 

full of energy ) <T? ykr 


y When the first 
/pocket gives way 
it causes all 
the others to 
empty. 



A low-powered A-bomb 
could thus irradiate 
a beam made of 
thousands of fine 
needles of copper 


But at millions of kilometres 
you couldn't have any error 
in the aim. 


IB 


Mg friend, you have to if you want to hit the < 

By dispersing the balls of \ 

shot you get a maximum 
number of chances of / 

hitting the target. / 



1 




Isn't it wonderful, a weapon^ 
that can strike at the 
—. speed of light? 



THE MITHUTTER 
HEIVOII 


Meanwhile, in the land of the UWAS.. 


"And you're saying thaf^ 
this thing works already? 


'Their laser pumped 
by a mini atomic 
bomb has already 
put out a thousand 
terawatts. j 


Hmm, what's a terawatt? 


In other words, while the 
laser is operating, before 
its destruction ny the 
explosion of the bomb O 
it produces an energy 
equivalent to a solar 
mirror the size of France J 



O During a tenth of a millionth of a second. 
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We already know how to produce atoms of anti-matter by causing 
the frontal collision of two particles in an accelerator, and 
we also know how to store anti-matter atoms for weeks within 
a magnetic barrier called a storage ring. 




\ Collided 




( We have developed a system\ 
that allows us to slow these 
atoms and cool them almost ? 
. to ordinary temperatures^/ 

Irfen 




H 



Which means we can direct the 
anti-hydrogen atoms, neutral, 
with their negative proton and 
positive electron towards a 
crystal of matter 



+ Anti-electron 
(anti-hydrogen) 


The anti-electron will be annihilated by one of the crystal electrons 
and the anti-proton, the nucleus of the anti-hudrogen atom will take 
its place in the crystalline structure so we'll obtain a crystal of 
matter DOPED WITH ANTI-MATTER 


If we modify a particle accelerator \ 
so that it just produces anti- | 
matter then we could easily make 
this doped crystal 


Yes but you'd be producing 
tiny quantities of anti¬ 
matter, a milligram! 




CX>o uou know what a milligram of anti-matter represents? 














THE EMP WEAPON 


Excellent, but how do we deliver 
such a dangerous thina on target 

without risk? 




Well as you know, when the sun is erupting 
it bombards the upper atmosphere witn all 
sorts of particles and which ionise the 
upper layers. This causes electro-magnetic 
storms that cause important perturbations 
in radioelectric communications 


We believe that we could create pulses 
of five hundred volts per centimetre on 
the ground by exploding a bomb of ten 
megatonnes at an altitude of five hundred 
kilometres. The radiation, which would 
strongly ionise the upper layers, would 
create a fabulous electromagnetic storm. 



&) Electro Magnetic Pulse 



Which would allow us to use a small, banal 
satellite in low orbit and get it to plunge 
down to earth carrying the anti-matter 
charge. It's just a question of synchronisation. 


Yes, synchronisation of course 


Not possible!' 


THE NUCLEAR WINTER 


We can't drop the equivalent of 
ten thousand million tons of TNT 
on the earth just like that...f) 



According to my calculations, it would be 
equivalent to the impact of a five hundred 
metre diameter meteorite_^ 

...which could remain at an altitude of 
20 Km for between 6 months to a year 




Whether it's a series of thermonuclear 
bombs or one antimatter missile, the 
result would be to send a billion tons 
of dense dust into the stratosphere... 





' One week after the explosion, on 
the latitude of the target, the 
light arriving at ground level 
woula be reduced by a factor of 400y 


It would be a 
NUCLEAR NIGHT 


O Equivalent to a block of TNT of one kilometre long on each side. 





The important temperature 
differences would create 
fantastic storms near the 
coast and the sky, full 
of dust and ash, would be 
in a constant and violent 
storm state. 



Solar energy will be absorbed 
by the dust in the stratosphere, 
which will re-emit this energy 
as infrared radiation. Half of 
it will be lost into the cosmos 
and the rest will heat up the 
adjacent atmospheric layers. 



We'll end up in a singular atmospheric situation, 
with frozen soil and warm air at altitude, which 
will progressively pump up all the humidity on the 
ground. The atmosphere will become SUPERSTABLE and 
there won't be any more rain. 


Carbonic gas will accumulate at ground level and air will no longer be sterilised j 
by ultraviolet rays in the upper atmosphere, it will become full of germs._ J 
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Without mentioning the effects of 
radiation fallout and the... 



So if I understand you correctly, the "winners' will 
suffer as much as the losers. Absurd... 


Unfortunately I don't think we have any 
other choice. According to the 
information we have received, the WUNZ 
are already working on the antimatter 
weapon. What if they finish it before we do? 


The potential reply conditions of the \ 
adversary would remain and we would 
get a nasty shock when it used them. J 


THE FRATRICIDE 
EFFECT 


Otherwise the cloud of debris and dust, the atomic cloud 
created by the first bomb, will destroy the survivors, 
or at best cause ours to explode at a too high altitude 
and render them useless. So there is no chance of a SECOND STRIKE 
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STRANGELOVE 


Our star wars are an extremely complex defence programme and all 
decisions must be taken so rapidly that we camt possibly leave 
them to poor human beings. Everything will be controlled by computer 
via a programme with ten million elementary instructions, which we 
will now demonstrate. 


r//. 




In order that it be completely fiable, the programme has 
been put into four giant computers. The first three are 
absolutely identical and we believe that the chances that 
all three go down at the same time are nil. 


/The 


e fourth is based on the same 
programme but written in a 
DIFFERENT LANGUAGE, its 
microprocessors and all its other 
components are also different. 




_ay we eliminate 

the errors that there might 
be because of the way the 
programme is written (*) 


O True ; 
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A few hours later... 




Good heavens 


' It's nothing. We've found the bug, 
it was in the fourth computer, the 
one controlling the three others. 

It had a microsecond delau in its 
time base which confused it between 
the present and the past and gave it 
an IMPRESSION Of 'DEJA VU'...f) 




Hello dear, how's the computerised 
strategic control centre going? 


We're in Ood's hands 



Look Pad, mummy bought us a lovely game 

-^-_ 


It's a thermonuclear war qame. J / . ^ kelps us )( 
-?/-n—^ x ^ eam strategy y Wa¬ 



lt's got a microcomputer that automatically counts thejmmberofdead 


O This incident paralysed the launch of a space shuttle in 1955 


























Excuse me, duty calls... 


We're starting to list 


Maybe it doesn't 
even have a rudder 


What's happening? W {{ youlfslfme 


It isn't surprising with the \ / Darling, what's the matter? You're wanted on 
tons of superstructure you've | the phone, it's the president of the UWAS 
added over the years! / 


to *9 


The phone, the phone, theu'reS 
calling me from above at last) 

Hello my friend. I've been thinking... 
what if we disarmed a bit? 



Do you know I think that 
might be good idea... > 




Note for translators of'Joyeuse apocalypse/Have a nice apocalypse'. 


If you are translating from English please note that the names of the tribes, the 
'Wunz' and 'Uvvas', is my attempt to get across JPP's original choice of names 
where they are called the 'Zuns' and the 'Zautres', or in proper French, 'les uns' 
(one lot) and 'les autres' (the other lot) with the 's' elided to give the 'Z'. 

Equally, he almost always changes the word 'defense' (defence) into 'defonce'. 
Which can mean a drugged, incontrollable state or the act of breaking something 
down vigorously (Fr. verb 'defoncer') 

I found this play on words hard to translate. Sometimes I've been able to use 
'farce' (joke) instead of 'force' and substitute it for 'defonce/defence' z,d 'barmy' 
for 'army' but not often. If your language lends itself to a better play on words 
for this, then don't hesitate, for as I say, in almost every example in the original 
French it is 'defonce' that is used and not 'defence'. That is the idea that JPP 
wishes to get across I think, that they're all crazy ;-) 

Here and there I've also use 'barmy' for 'army' 



